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WHAT IS CLAIMED IS-: 



the\ 



A sputter cathode target comprising: 
target having a 100 weight percent; 
greater than about 90 and less than 100 weight 
percent zinc, and 

majority o*f balance of weight percent tin. 



2. The sputter <pathode target wherein the weight 
10 percent of tin is greater than zero but less than 10 weight 
percent . 




— r . 



3. A sputter deposited film comprising: 
a dielectric film having greater than about 90 and 
15 less than 100 weight percent zinc, and' 

greater than zero but less thaNi 10 weight percent 

tin . 

An infrared reflective coated article 

20 comprising: 

a suKstrate; 

a dielectric layer sputter deposited over the 
substrate, the layefv comprising a first zinc stannate film 
deposited over the sur>strate having zinc in weight percent 
25 range of equal to and greater than 10 and equal to and less 
than 90, and tin in the we\Lght percent range of equal to and 
less than 90 and equal to arVd greater than 10, and an 
electrical enhancing film deposited over the zinc stannate 
film, the electrical enhancing Mlm selected from the group of 
30 films consisting of zinc oxide, taSn oxide film and a second 
zinc stannate film wherein the composition of the first zinc 
stannate film is at least about 5 weicfiat percent different 
than the composition of the second zinc\tannate film, and 
an infrared reflective layer deposited on the 
35 dielectric layer. 



47 
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The coated article of claim 4 wherein the 
$^infrared ref\ective metal is silver and the silver is 
deposited on t5he zinc oxide, tin oxide film. 



6. 'The article stack of claim 4 wherein the 
infrared reflectiv^ layer is a silver film and the silver film 
is deposited on the\second zinc stannate film. 

7. The article stack of claim 4 wherein the 
10 dielectric layer is a fYrst dielectric layer and the infrared 

reflective layer is a fii^st infrared reflective layer and 
further including : 

a metal primer JNayer over the first infrared 
reflective layer; 
15 a second dielectric layer over the primer layer and 

optionally a protective overcoat over the second dielectric 
layer . 

8. The article of clkim 7 wherein the second 
20 dielectric layer is a zinc stannatey f ilm having 10-90 weight 

percent zinc and 90-10 weight percent tin. 



9. The article of claim 4 wherein the dielectric 
layer is a first dielectric layer and trie infrared reflective 
25 layer is a first infrared reflective lay\r and further 
including : 

a first metal primer layer over\the first infrared 
reflective metal layer; 

a second dielectric layer includir^ over the first 
30 primer layer; 

a second infrared reflective layer <\ver the second 
dielectric layer; 

a second metal primer layer over the \econd infrared 
reflective layer; 
35 a third dielectric layer including over\ the second 

metal primer layer; and 



- 24 - 

^tionally a protective film over the third 
dielectric layer, 

10. \ The article of claim 9 wherein at least one of 
5 the second and tlaird dielectric layers includes a zinc 

stannate film hav\ng 10-90 weight percent zinc and 90-10 
weight percent tin\ 

11. The doating stack of claim 4 wherein the 
10 dielectric layer is a Nfirst dielectric layer and the infrared 

reflective layer is a fUrst infrared reflective layer and 
further including : 

a first metal primer layer over the first reflective 

layer; 

15 a second dielectVic layer over the* first metal 

primer layer, the second dieVectric layer comprising a first 
dielectric film and a zinc stannate film defined as a first 
zinc stannate film, the first Vine stannate film having zinc 
in the weight percent range of fequal to and greater than 10 
20 and equal to and less than 90 an\i tin in the weight percent 
range of equal to and greater than 10 and equal to and less 
than 90, the first dielectric la yea: deposited over the first 
metal primer layer; 

a second infrared reflective layer deposited over 
25 the second dielectric layer; 

a second metal primer laye^ deposited over the 
second infrared reflective layer; 

a third dielectric layer deposited over the second 
primer layer; and 
30 optionally a protective layer J^ver the third 

dielectric layer. 



12. The coating stack of claim 1\L wherein the 
first dielectric film of the second dielectrib layer comprises 
35 a zinc oxide film; a zinc oxide, tin oxide film or a zinc 
stannate film defined as a second zinc stannate\ film, the 
second zinc stannate film having a composition oV-fferent than 
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ie composition of the first zinc stannate film of the second 
dielectric layer. 

13. The coating stack of claim ,3*0 wherein the 
second zinc stannate film of the second dielectric layer has 
zinc in thK weight percent range of equal to and greater than 
60 and equalVo and less than 90 and tin in the weight percent 
of equal to ancsl greater than 10 and equal to and less than 40, 
and the third drelectric layer is a zinc stannate film. 



14. Th^\coating stack of claim 4 wherein the 
dielectric layer is av first dielectric layer and the infrared 
reflective layer is a ^irst infrared reflective layer and 
further including: 

a first metal fyrimer layer over the first reflective 

layer; 

a second dielectric layer over the first metal 
primer film; 

a second infrared reflective layer over the second 
dielectric layer; 

a second metal primer l^yer over the second infrared 
reflecting metal layer; 

a third di^lectric^ layer dyer the s^c-ad metal 
primer layer, the gggSKdT dielectric layer comprising 
dielectric film and a zinc stannate film, defined as a first 
zinc stannate film, the first zinc stannate film having zinc 
in a weight percent with the range of equal to and greater 
than 10 and equal to and less than 90 and t\n within the 
weight percent range of equal to and less than 90 and equal to 
and greater than 10, the third dielectric film\ deposited over 
the second metal primer; and 

optionally a protective film overlying the third 
dielectric film. 

The article of claim 14 wherein the first 
dielectric film ot r E?Te--£Jii r d dielectric layer is selected from 
the group consisting of a zinccoTlrde^Ei^lm; a zinc oxide, tin 




id greater than 10, the third dielectric - fi& a deposited over 
the\second metal primer layer; and 

optionally a protective film overlying the first 
zinc s\annate film of the dielectric layer. 

.18 . The coating stack of claim 17 wherein the 
first dielectric film of the second dielectric layer and the 
first dielectrsic film of the third dielectric layer each has a 
film selected fVom the group consisting of zinc oxide film; 
10 zinc oxide, tin oxide film or second zinc stannate film having 
a composition different than the composition of the first zinc 
stannate film in the\respective same second or third 
dielectric layer. 

15 19. The coatYng stack of claim 18 wherein the 

second zinc stannate film Vf the first and second dielectric 
layer each include zinc in Yhe weight percent range of equal 
to and greater than 60 and equal to and less than 90 and tin 
in the weight percent of equai\ to and greater than 10 and 

20 equal to and less than 40. 

20. The coating stack\of claim 17 wherein the 
second dielectric layer further includes a third dielectric 
film over the first zinc stannate fi\m of the second 

25 dielectric layer. 

21. The coating stack of claVm 18 wherein the 
second dielectric layer further includes third dielectric 
film over the first zinc stannate film of t\e second 

30 dielectric layer wherein the third dielectric film of the 
second dielectric layer is a film selected froin the group 
consisting of zinc oxide film, zinc oxide, tin \xide film and 
a zinc stannate film defined as a third zinc stanriate film, 
the third zinc stannate film has a composition different than 

35 the composition of the zinc stannate film of the second 
dielectric layer closest to the third zinc stannate Vilm. 
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O.A 

dielectric f\lm of theTaielectric layer and the se^H ( ' 



The coating of claim 1^ wherein , th£^ s^ond 
e^aieiectric layer and the se&&id. 
dielectric fii^m of the third dielectric second layer each 
comprises a zint oxide film; a zinc oxide, tin oxide film or a 
second zinc ^stann>ate film having a composition different than 



second zinc ^stannate film having a compe ti tion differer 

the 1^3^^^ 

dielectric layer. 

^ */*f/9* O^. ?Mh? 
23. The cdating stack of claim ££rQ wherein the "p&jp^ </fif/ff 

10 first and third dielectVic films of the second dielectric 

layer and the first dielectric film of the third dielectric 
layer each include zinc in the weight percent range of equal 
to and greater than 60 and\equal to and less than 90 and tin 
in the weight percent of equal to and greater than 10 and 

15 equal to and less than 40 



24. The coating stick of claim 20 wherein the 
second zinc stannate film of the\first dielectric layer is on 
the glass piece and has a thickness in the range of 230 ± 40 
20 Angstroms A; the first zinc stanna\e film of the first 

dielectric layer is on the second zinc stannate film of the 
first dielectric layer and has a thickness in the range of 80 ± 
40A; the first infrared reflective menal layer is a first 
silver film deposited on the first zin<\ stannate film of the 
25 first dielectric layer and has a thickness in the range of 110 
± 30A, the metal primer layer is a titanium film deposited on 
the first silver layer and has a thicknesA in the range of 17- 
26A; the first dielectric film of the second dielectric layer 
is deposited on the titanium film and has aVthickness in the 
30 range of 80 ± 40A; the first zinc stannate fhlm of the second 
dielectric layer is deposited on the first dielectric film of 
the second dielectric layer and has a thickness in the range 
of 740 ± 40A; the second infrared reflective met^l layer is a 
second silver film deposited on the second dieleAtric film of 
35 the second dielectric layer and has a thickness in\ the range 
of 110 ± 38A; the second primer film is a titanium \film 
deposited on the second silver layer and having a thickness in 
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he range of 18 - 31A; the first dielectric film of the third 

dielectric layer is deposited on the second titanium film and 

has V thickness in the ranqe of 80 ± 40A; the first zin 

}€f ffi* 1 v fit 
ted as <^q^ ^^ftf 

the fir\t dielectric film of the third dielectric layer and ^^P^faf^f 

has a thickness in the range of 120 ± 40A, and the protective 

layer is a \itanium metal film deposited on the first zinc 

stannate laye\ of the third dielectric layer and has a 

thickness in ttite range of 29 ± 3A. 

25. A ^pated article comprising: 
a substrat 

a first dieNLectric layer over the substrate; 

a first infra-red reflective layer over the first 
dielectric layer; 

a first metal p\imer layer over the first infrared 
reflective layer; 

a second dielectric layer ov^: the first metal primer, the 
second dielectric layer having\a first dielectric film 
selected from the group consistajig of zinc oxide, tin oxide 
film and a first zinc stannate frd.m, and a second dielectric 
film the second dielectric film haVing a composition different 
than the first dielectric film of the second dielectric layer; 

a second infrared reflectdVe layer over the second 
dielectric layer; 

a second primer layer over tft^e second reflective 

layer; 

a third dielectric layer over t^e second metal 
primer layer; and 

optionally a protective layer overlying the third 
dielectric layer. 



2*&^^The coated article of claim 25 wherein the 
first dielectric 1 aye^>^j^lude s a zinc stannate film, the 
35 second dielectric film of the^B^Qond dielectric layer is a 

zinc stannate film and the third diel>t5<ric layer includes a 
zinc stannate film, each of the zinc stannat^^ijjns having 
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in the weight percent range of 10-90 and tin in the 
weight^Je^ent range of 90-10. 
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27. The ^&©^ted article of claim 26 wherein the 
first dielectric film of tft^second dielectric layer is the 
first zinc stannate film having 2<mc in the weight percent 
range of equal to and greater than 9tN^nd equal to and less 
than 60 and tin in the weight percent ran^of equal to and 
greater than 10 and equal to and less than 40, 

!8. A coated article comprising: 
a Substrate ; 

a f\rst dielectric layer over the substrate; 
a first infrared reflective layer over the first 
dielectric layer; 

a first \netal primer layer over the first infrared 
reflective layer; 

a second dielectric layer over the first metal 
primer layer; 

a second infrared reflective layer oyer the second 
dielectric layer; 

a second metal prVmer layer over the second 
reflective metal layer; Ck*»t. J^^H % ^ 

a third dielectric ^vrSfnaving a first dielectric 
film selected from the group consisting of zinc oxide film; 
zinc oxide, tin oxide film; a fir^t zinc stannate film and a 
second dielectric film overlying th\ first dielectric film, 
the second dielectric film having a composition different from 
the first dielectric film; and 

optionally a protective film overlying the third 
dielectric layer. 
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2^r^^The coated article of claim 28 wherein the 
first and second diel£"t>t^ic layers are each a zinc stannate 
film, and the second dielectrTrrs^^ilm of the third dielectric 
layer is a zinc stannate film and eacWf the zinc stannate 
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has zinc in the weight percent range of 10-90 and tin in 
the weigh^oercent range of "90-10. 

30. The">sqated article of claim 29 wherein the 
first dielectric film of second dielectric layer has zinc 

in the weight percent range of^qual to and greater than 90 
and equal to and less than 60 and tifcs*j_n the weight percent 
range of equal to and greater than 10 anct s> «^gual to and less 
than 40. 

A coated article comprising: 
a Substrate; 

a fiVst dielectric layer over the substrate; 
a firs^ infrared reflective layer over the first 
dielectric layer; 

a first p\imer layer over the first reflective metal 

layer; 

a second dielectric layer having a first dielectric 
film selected from the gr^soip consisting of zinc oxide, tin 
oxide film and a first zinc\stannate film, and a second 
dielectric film overlying theyfirst dielectric film having a 
composition different than the\first dielectric film of the 
second dielectric layer; 

a second infrared reflective layer over the second 
dielectric layer; 

a second primer layer ove\ the second reflective 

layer; 

a third dielectric layer oveAthe second metal, 
primer layer, the third dielectric layer ftaving a first 
dielectric film selected from the group consisting of a zinc 
oxide, tin oxide film and a first zinc stanna\e film and a 
second dielectric film, the second dielectric f\lm of the 
third dielectric layer have a composition different than the 
composition of the second dielectric film of the tn\Lrd 
dielectric layer; and 

optionally a protective film overlying the \hird 
dielectric layer. 
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The coated article of claim 31 wherein the 
first dielectrifcvlayer , the second dielectric film of the 
second and third dielectric layers are each a zinc stannate 
film having zinc in th^weight percent range of 10-90 and tin 
in the weight percent ranges, of 90-10, 



33. The coated articlbe of claim 32 wherein the 
first dielectric film of the seconded third dielectric 
10 layers are each a zinc stannate film haying zinc in the weight 
percent range of equal to and greater than\90 and equal to and 
less than 60 and tin in the weight percent rahge of equal to 
and greater than 10 and equal to and less than 

J — 3 4. ^Ehe coated article^6f claim 32 wherein the 
r£d article is a transparer 
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35. The co 
coated article is an 



^ed article of claim 34 wherein the 
Automotive transparency. 



36. / The coated article of claim 35 wherein the 
automobile transparency is an automotive windshield having a 
pair of gl^ss sheets laminated together and one of the sheets 
is fabricated from the substrate having the coating. 

A method of making an automobile transparency 

comprising : 

applyffc^cj a coating on a glass substrate having the 

following : 

a first die^ectffTb layer over a glass substrate; 
a first infrared reflecting metal layer over the 
first dielectric film: 

a first metal prime\ layer over the first reflective 

layer; 

a second dielectric lay£^ over the first metal 
primer layer; 
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second infrared reflective layer over the second 
dielectric la\\er; 

a second metal primer layer over the second infrared 
reflective layer;\ 

a protective film overlying the first zinc stannate 
film of the third dieNLectric layer, wherein at least one of 
the dielectric layers Wludes a first dielectric film 
selected from the group \onsis/ti(ng of zinc oxide, tin oxide 
and a first zinc stannate 

including a second zinc stagnate 1 film having a composition 
different than the first zinc\ stannate film and a composition 
of 10-90 weight percent zinc and 90-10 weight percent tin; 

processing the coatedV substrate to provide a coated 
windshield blank wherein the processing step includes heating 
the coated substrate to its bendingV temperature and after 
heating the coating has reduced haze; 

laminating the coated blankV:o another piece of 
glass to provide the automobile windshield. 



